Abstract-The use of computer simulation technology to build complex electromagnetic environment is a hot topic in modern military science research. According to the characteristics of the radiation source in the real scene, the mathematical model of the radiation source is established. Then, according to the spatial relationship between the radiation source and the target position and the geographical features on the path, the wave propagation loss is calculated by the wave propagation algorithm. Synthesis of complex electromagnetic simulation signal; the most complex synthetic electromagnetic simulation signal with arbitrary waveform signal generator generated. The proposed method is simple and effective, and has the advantages of high flexibility, low cost and high reliability compared with the conventional complex electromagnetic environment construction method. It is suitable for constructing complex electromagnetic environment in large scale and large scene. Experiments verify the effectiveness of the generated complex electromagnetic signals.
INTRODUCTION
The impact of complex electromagnetic environment on weapons and equipment is manifold [1] ,Sometimes fatal, so it is urgent to assess the suitability of weapons and equipment in complex electromagnetic environments. One of the difficulties is how to use a low-cost method to build a complex electromagnetic environment that matches the actual battlefield conditions. Existing battlefield complex electromagnetic environment construction method is usually the use of communications, radar, navigation, optoelectronics and other signal generating and transmitting devices in a certain area or darkroom to generate the required electromagnetic environment [2] [3] ,In order to achieve the true electromagnetic environment on the equipment for interference or environmental adaptability assessment. Taking into account the physical simulation, although the construction of open field can truly reflect the actual terrain shading, space dissemination of various factors, but also to engineering practice has increased the difficulty. Although the application of darkroom in semiphysical simulation can suppress the electromagnetic interference caused by internal electromagnetic multipath reflections and shield the external electromagnetic interference from relative silence [4] [5] ,However, the darkroom is expensive, poor maneuverability, is not conducive to the assessment of the complex electromagnetic environment of the real battlefield [6] .This paper provides a method for building a complex electromagnetic environment based on simulation calculation. By using computer simulation modeling, the electromagnetic sensitive model can replace the actual weapon equipment, and the equipment application plex electromagnetic environment formed by the radiation source And optimized. In this paper, the radiation source model and radio propagation model are firstly introduced from the compositional factors of the complex electromagnetic environment. Secondly, the calculation and signal synthesis method of the receiving electromagnetic power in the area of interest are analyzed in detail. Finally, the experiment and performance analysis of the complex electromagnetic environment signal generation are demonstrated. Applicability and effectiveness. As shown in Figure 1 , in order to accurately calculate and predict the field strength around the sensitive object and the received electromagnetic signals by using the known radiation source information, it is necessary to consider the space environment, the transmitter, the receiver, the antenna, the cable, etc. Series on the impact of radiation source signal. Therefore, we need to simulate the radiation source, radio wave propagation model, receiving equipment and so on. The specific electromagnetic calculation flow is shown in Figure 2 . 
II. A SINGLE RADIATION SOURCE FORMS

A. Emitter Modeling
Radiation source modeling refers to the generation of radiation signals based on the characteriste radiation source. In large-scale and large-scale scenarios, there are often multiple independent sources of radiation. The radiation source modeling is completed by generating the radiation source baseband signal according to the characteristic parameters of the radiation source. The main steps include: a:Radiation source characteristic parameters Suppose there are N radiation sources in the real scene, and each radiation source is independent. Each radiation source is characterized by parameters such as position, amplitude (or power), frequency, modulation, mounting height, gain, radiation pattern, polarization mode and so on. Radiation source radiation source characteristics can be described as:
Where Ei denotes the ith radiation source, LLA is the longitude, latitude and altitude of the location where the radiation source is located, H is the height of the antenna from the ground, A is the amplitude of the radiation source, f is the center frequency, IQ is the modulated baseband signal (The signal is determined by the modulation form), G is the gain of the antenna, DF is the directivity function of the antenna and PV is the polarization direction vector of the antenna.
b: Signals of radiation sources
The radiation source signal is generated based on the characteristic parameters of the radiation source, which is: 
B. Radio Wave Propagation Loss Calculation
With the known target antenna position (LLAt) and installation height (Height), the path loss of each radiation source propagating to the target antenna is calculated in combination with the terrain on the path. The main steps include: a:Selection of radio wave propagation models Due to the spatiotemporal variation of the radiation source signal through the environmental medium, the complexity of the space wave propagation model and its characteristics changes. Therefore, the reasonable choice of space wave propagation model highlights is particularly important. Therefore, according to the radiation source frequency, the radiation source from the ground height, the target antenna distance from the ground height, select the appropriate propagation model.
b: Propagation model parameter calculation
According to the path between the radiation source and the target location (some require topographic parameters), calculate the parameters needed for the propagation model, such as the type of ground and the angle of cover.
c: Path loss calculation ( ,
Which ( 
Finally can be expressed as:
(32.45 20 log +20 log )
J is the interference power (dBm) received by the receiver, Pt is the transmitter power (dBw), G is the transmit antenna gain (dB), G r is the receive antenna gain, d is the distance (km) and f is the operating frequency (MHz ), r A is the receiving area (m 2 ).
III. COMPLEX ELECTROMAGNETIC ENVIRONMENT SIMULATION SIGNAL SYNTHESIS CALCULATION
The complex electromagnetic environment formed by multiple radiation sources is integrated and superposed at a certain position in space (ie, the spatial sampling points). The interpolation method is adopted to calculate the parameter characteristics. The mathematical simulation of the computer is the complex electromagnetic environment at that point. The observed value is compared with the theoretical value.
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FIGURE III. COMPLEX ELECTROMAGNETIC ENVIRONMENT EQUIPMENT DISTRIBUTION
As shown in Figure 3 , sensitive objects distributed in space are subject to electromagnetic interference from a variety of artificial and natural radiation sources of both our own and our own. Sensitive objects can act as both a radiation source and a sensitive body, and are maneuverable. Therefore, the electromagnetic environment of a sensitive object deployed in this location can be calculated at a point in an optional space complex electromagnetic environment [7] .
A. Complex Electromagnetic Simulation Signal Synthesis
In the known target antenna receiving area (At), pattern ( ( , )   of the visual axis at the target [8] ; Determine the polarization loss LP i of the radiation source antenna polarization and the target antenna polarization. Therefore, each radiation source signal received by the target antenna is:
Where i = 1……N, N represents the number of radiation sources.
b:Synthesis of radiation source signals
According to the frequency of the radiation source f i =(i=1…N), the synthesis frequency RF and the synthesis signal sampling frequency are determined; each received signal is frequency transformed and resampled, get 
B. Complex Electromagnetic Signal Generation
According to the synthesized signal ( ) R n t  and the synthesized frequency RF, the digital electromagnetic susceptibility model of the equipment can be directly evaluated and evaluated, and a semi-physical simulation platform can also be set up with the electromagnetic signal transmitting equipment to generate the radio frequency signal with an arbitrary waveform signal generator. In order to more directly verify the simulation results and the actual environment of the signal consistency, as shown in Figure 4 using the simulation-driven emission device to generate the actual signal method, the first computer simulation to generate electromagnetic baseband signals, I/Q through data processing and The data storage is loaded into the signal simulation and transmitting equipment, radio frequency signal is generated through the antenna, and the signals are processed and analyzed on the signal recording and analyzing equipment. In the process of data flow transmission, MATLAB is used to accurately solve the complex electromagnetic equations and plot the characteristics of the field state model [9] . The corresponding data model is established for the radiation source, and the generated signal is converted to I/Q and stored separately , By reading the stored information in LabVIEW driver vector signal generator hardware unit, thus generating the actual signal.
IV. EXPERIMENT AND PERFORMANCE ANALYSIS
A. Experimental Design
1.Single emitter signal simulation LFM (Linear Frequency Modulated signal) As a typical non-stationary signal, due to its strong anti-interference ability and good characteristics of low interception rate, as a single radiation source signal simulation has better simulation results.
Test parameters:
(1)Sampling frequency(FS): 10MHz 
B. Other Conditions
This experiment uses NI PXIe-5644R vector signal generator produced by the company. The VST features up to 80MHz of real-time bandwidth and 24-bit high-speed digital I / O with an adjustable center frequency of 65MHz to 6GHz for user-programmable development with LabVIEW FPGA.
The purpose of this experiment is to verify the feasibility of constructing a complex electromagnetic environment and to generate a simulated signal in a complex electromagnetic environment. Therefore, the experiment uses a direct cable connection between the transmitter and the oscilloscope, and does not consider the actual antenna during the experiment Of gain and path loss, in the process of computer simulation, in accordance with the free-space propagation model for electromagnetic calculations. Figure 8 , respectively, for the LFM signal and mixed signal on the oscilloscope shows the results obtained. It can be seen that the single signal and the mixed signal can be clearly distinguished, which is in good agreement with the MATLAB simulation results in Figure 5 and Figure 6 , which shows that the complex electromagnetic environment constructed by the simulation calculation is real and effective and has good scalability. Under the condition of hardware bandwidth, any complex electromagnetic signal can be simulated by computer and the reconstruction of complex electromagnetic environment can be realized.
C. The Results Show That the Interface Design
V. SUMMARY
This study introduces a simulation based on complex electromagnetic environment simulation construction method, with practical significance. Firstly, the method can set parameters of any radiation source, which has the characteristics of strong operability, high simulation accuracy, controllable parameters and strong engineering practicability, and is more suitable for the complex electromagnetic environment in the battlefield under large-scale and large-scale scenarios Secondly, the comprehensive output of complex electromagnetic signals can provide the conditions and foundation for the demonstration and anti-interference performance evaluation of the equipment in the electromagnetic environment of complex battlefield to a greater extent.
